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No. 1,133.--"On the Water Supply of the City of Paris."' By 
GEORGE ROWDEN BURNELL, M. Inst. C.E. 
THE improvement of the water supply of Paris has, for some time, 
seriously occupied the attention of the Town Council of that city ; 
and  the methods  actually  adopted  both for procuring the  quantity 
required, and for distributing it amongst the inhabitants, have 
been t,he subject of much controversy. The Author, desirous of 
collecting the means of forming a judgment as to the course pur- 
sued? placed himself in communication with M. Belgrand,  the 
Englneer-in-chief of the above service, and from that gentleman 
obtained  the bulk of the information contained in this Paper, 
availing himself also of published documents. 
It would be out of place to allude here to t,he various steps 
taken before the year 1860. The history of what had been done 
previously may be read in detail, in various well-known treatises? 
It may suffice for  the present to mention, that  the Prefect, of the 
Seine intrusted to M. Belgrand a careful review of the hydro- 
graphical basin comprised under the general name of the Basin 
of the Seine. H e  reco nized t,hat at that time, 1860, the city 
of Paris only received t f e following quantity of water, from the 
sources mentioned :- 
Cubic Feet. 
The water of the canal de I'Ourc . . . . . 3,671,200 
Ditto of the Seine, from the pumps of Chaillot . 1,412,000 
Ditto of the Seine, a t  Quai d'dusterlitz . . . 28,240 
Ditto of the aqueduct of Arceuil . . . . . 56,480 
Ditto of the well  of Grenelle . . . . . . . 31,770 
Ditto of the springs on the north side of Paris, 
and of the  Pr& St. Gervais . . . . . . 17,650 
5,217,340, 
Or, 32,603,028 gallons per day. 
abstract of the whole is given consecutively. 
1 The discussion "pan this Paper extended over portions of two evenings, h t  an 
2 E? Genieys, '' Emi sur 1es moycns de conduire, d'e'levrr, et de distribucr les 
Eaux. Emery, " Rt.atistique des dgouts de la ville de Paris." " Annnles des Pants 
et Chauss6es, for 1836," &C., &c. Svo., Paris. 
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This  quantity  had  to meet the wants of a population, then 
calculated to amount to more than 1,600,000. The total amount 
of distribution per head per  day would have been more than 
20 gallons, if the whole had been exclusively devoted to the use of 
the citizens ; but  it is necessary to make a considerable  deduction 
for what was consumed for municipal services, especially as  in those 
days the  water was not laid on to  the private houses in  the same 
manner that it is now, so that the actual  quantity was far less than 
would appear from t,he return  The quality  also was objectionable. 
That of the supply from the canal de l’Ourc, on account of the 
impuritics contracted during  the flow, or during  the time that  the 
waters remained exposed in the Bassin de la Villette; and that 
from the Seine, because it was, for the most part,  obtained 
from below Paris, and therefore was exposed to much contami- 
nation. This was very marked a t  the intake at  Chaillot, situated 
just. below the point of discharge of the  large  intercepting sewer 
of the left bank of the river. The waters supplied by the aque- 
duct of Arceuil, though tolerably limpid, were, like those fur- 
nished by the springs rising on the north side of Paris  and  in  the 
Pr6s St. Gervais, excessively and permanently hard. In fact, both 
in quantity  and quality, the water supply of Paris was lamentably 
deficient,. 
M. Belgrand  had  long studied the  Paris Basin with regard 
to its capacity for furnishing a water supply, and he had pub- 
lished a t  various periods’ an exhaustive  series of memoirs 
upon the conditions of the geology of the district, and upon its 
meteorology, as likely to affect that question. H e  found that the 
Basin of the Seine was formed of a part of the granite eruption 
of the Morven, succeeded by the Jurassic deposits, without the 
intervention of the old and the new red sandstones, or any trace 
of the carboniferous formations ; the Jurassic deposits being, in 
their turn, succeeded by the chalk, and the- whole being covered 
with the tertiary strata around Paris itself. The granite of the 
Morven is only 1378 miles, or 140 miles from Paris,  and  it 
yields abundant floods,  which hitherto have been allowed to 
run to waste. But the idea of forming large storage reservoirs 
in this case was reject.ed, through mistrust of the quality of the 
waters so collected, and preference was given to the waters that 
filtered through the calcareous formations. I t  is to be remarked 
that the French Engineers and chemists attach great importance 
to the presence of certain proportions of the bi-carbonate of 
lime in the water  distributed for drinking  purposes; and they 
1 Vide ‘ I  Annales des Pouts et ChaussQs.” September and October 1846, and 
,January, February, March, and April, 1852. 8ro. Paris. Attention is particu- 
larly directed to these documents, in contrast with the Repork of the Board of 
Health in England. 
2 x 2  
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hold, that about t,he proportion of that salt sufficient to produce 
16" of Dr. Clark's scale of hardnessis not only unobjectionable, 
h t  is positively beneficial. This is precisely the composition of 
the chalk waters;  and, therefore, that source was adopted. 
It is not intended to enter upon the question of the geology of 
the  Paris Basin ; but merely to show that neither time nor study 
has been spared  to complete the scheme elaborated for the supply 
of Paris. The first project was to resort to the sources that feed 
the Somme Soude, an affluent. of the Marne, and to conduct the 
waters to about  the  height of 260 feet above the level of the sea. 
The supply that the town could depend upon from the united 
sources, was calculated at about 3,557,905 cubic feet per day ; 
which was nearly as much as the  total  quantity  the present water 
supply of the town yielded ; and this project seemed so reasonable, 
that the Conseil Municipale ordered the definitive studies to be 
proceeded with. The scheme was, however, subsequently, to a con- 
siderable extent, modified, and the Engineer recon~mended that 
instead of the  springs of the  Son~me Soude, the  springs of the  Sur- 
mellin, the Sourdin, and t,he Dhuis, which all rise in the same 
chalk valley as the Somme Soude, should be led to Paris by one 
aqueduct. The city met with the usual amount of opposition from 
the proprietors of water privileges, and  the  intention of using  the 
waters of the Sourdin has, therefore, been abandoned, for the pre- 
sent ; and the  waters of the Dhuis, and of the Surmellin are alone 
brought to Paris from the plains of Champagne. An ample com- 
pensation for the quantity thus lost has been suggested, in the 
sources of the Vanne, a small perennial stream that rises a little 
to the west of Troyes, and after flowing through Sens, falls into 
the Seine. This source of supply will be led to  Paris by an aque- 
duct,  along which it will flow by gravitation, and in  addition 
the city has purchased the right to take a considerable quantity 
of water from the River Marne; at St. Rlaur, above its junction 
with the Seine, and at the mills of Trilbardou, on the course of 
the same river. The Town Council will thus command an addi- 
tional supply of 20 million- gallons per day, to be pumped into 
the canal de l'Ourc ; and it has also the right of taking a fur- 
ther supply from Les Isles BMdouses, which  would supplen~ent 
the  quantity derived from that canal. A considerable quantity 
of fresh  water for drinking purposes is expected from several 
Artesian wells, two of which have been commenced in the high 
quarter of Paris ; t,hough the results of the boring of Passy are 
not such as to inspire much confidence in this source of supply. 
The changes that have thus been introduced in the scheme, are, 
as will be seen, very great. The waters of the Dhuis reach the 
city a t  a higher level than  had been calculated ; the waters of the 
Vanne  arrive a t  a lower point, and in a diflerent quarter  than  had 
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been provided ; the waters of the Somme Soude have been a t  
present passed over, and are left for the future extension of the 
worlrs. 
Sufficient progress has been made in leading the waters of the 
Dhuis  and  the Surmellin, to allow of the supply of the high quarters 
of the town. The springs of the first have yielded in the driest 
season, for twenty-one years, about  6,698,400  gallons per day. 
The springs of the Surmellin yield about from 450,000 gallons, to 
670,000 gallons per day ; but the Engineers calculate that by a 
series of operations connected with the  drainage of the  head-lacds 
surrounding these springs, the  quantity to  be  obtained from 
both these sources will be at  least  equal  to 9,000,000 gallons 
per day, even during periods of prolonged drought. The aque- 
duct of masonry, that conveys the above waters, is never less 
than 4 feet 6 inches high, and is at  times increased to 5 feet. 
I t  is carried on arches  in those positions where the depres- 
sion of the valleys does not exceed 33 feet; and where greater, 
the  aqueduct is replaced by a reversed syphon, of cast iron, 
3 feet 4 inches, or 3 feet 8 inches internal diameter. The section 
of thc aqueduct is in  part ovoidal, but in other places the sides arc 
made with a curvilinear batter, according to the nature of the 
strata traversed. I t  will deliver 9,810,476 gallons per day, when 
running to within 1 foot of t.he crown of the arch. It has a general 
inclination of but  that of the syphons is -&hD, in order 
to  accelerate the discharge  through them ; and it is calculated that 
it will deliver the water a t  the reservoirs lately built at Menil- 
montant, at the height of 301 feet above the level of the Seine. 
The aqueduct passes for a long time upon the left bank of the 
Dhuis;  it  hen follows the valley of the Marne to  Chalifert, 
where it is carried over the river on a bridge of singular con- 
struction on account of its narrowness and the great span of its 
arches; and then it passes on the right bank of the Marne and 
Seine until it  arrives at the reservoirs. The materials employed 
in the execution of the masonry are the pierre meulidre set i r l  the 
cement of Vassy ; the whole of the interior and exterior of the 
arches being rendered,’ to obviate any interference with the flow 
in consequence of the roughness of the surface, and to prevent the 
infiltration of the  land waters. 
The water from the Marne, at  St. Maur, is distributed from 
the second story of the reservoirs at  Menil-montant ; which, in 
consequence of the formation of the  ground, is built in  two tiers of 
arches, commanding different parts of the city. There is a smaller 
reservoir, also in two tiers, near the site of the old telegraph at 
Belleville, which is intended for the service of the higher parts of 
Paris. This reservoir will  be filled by a steam  engine, and is, 
in all respects, similar to that erected at  Montmartre, for the 
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service of the houses upon that hill. The quantity pumped from 
the Marne is calculated to be about 9,000,000 gallons per day, 
when all the water wheels are in work ; and the  height to which the 
water will be raised is calculated a t  about  287 feet 7 inches above 
the level of the Seine. It is intended, eventually, to pump the 
same quantity from the Mane   a t   Les  Isles MQldouses ; but this will 
be reserved to  add  to  the supply derived from the  canal  de l'Ourc, 
and will be exclusively set apart for the public fountains and the 
municipal wants, which, it is believed, will increase with the 
gradual extension of Paris.  The waters of the  Marne  are 
tolerably pure ancl limpid, but are rather hard, and contain a 
considerable proportion of' bi-carbonate of' lime,  in conjunction with 
a sensible quantity of carbonate of magnesia, contracted in their 
passage over the formations of gypsum and meulikre, a.fter the 
river has received the waters of the Dhuis  and  the Surmellin. The 
future destination of this  water will be to supply the public fountains, 
and  the municipal services; but the Author is inclined to suspect 
that  at present there will be little  effort to separate  the two  sources. 
On the left  bank of the Seine, the operations are very extensive, 
In  the valley of the  Vanne have been purchased a series of springs, 
which rise from the chalk formation a t  Armentikres, on the road 
from Sens to Troyes ; and their volume is increased by the springs 
of Chigy, St. Philibert,  Malhortie,  Theil, Noe, &C., which are  all 
of the same nature. The total length of the aqueduct, by which 
these waters will be led  to  Paris, will be about 104 English miles. 
The  course of this  aqueduct is along the right bank ofthe Vanne, 
till near Sens ; then along the bank of the Yonne, between Sens 
and  Pont-sur-Vanne ; it then follows the  left bank of the Yonne, 
and passing the Loing, above Moiret, is continued through the 
forest of Fontainebleau, and leaves the town on the left, passes 
Melun  and Corbeil on the  right;  after crossing by means of 
syphons the valleys of Enone and of St. Orge, and it at length 
arrives at the heights of Montrouge, after passing t,he BiGvre, a 
little above the point of junction of that river with the Seine. As 
regards  the delivery,  in the  report addressed to  the Conseil 
Municipale for 1858, the height was estimated a t  only 141 feet 
above the Seine, at the bridge of Tournelle; but the quantity 
was calculated to  be  qual  to  22,328,000  gallons per  day, 
sufficient for the  upp ply of all the low-lying quarters on the 
left bank of the Seine, with good  spring-water. The waters 
proposed to be brought to the capital by this means are of 
superior description, and are considered by French chemists to 
be at least equal to those furnished by the Somme Soude. The 
supply is exclusively derived from the chalk formation. The 
aqueduct is intended to be constructed in the manner, and with 
the materials described for that of the Dhuis. 
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The city is energetically turning to account the sources above- 
mentioned, but is at  present only in possession of the waters of 
the  Dhuis,  aud  the water-wheels for the supply from the  Marne, a t  
St. Maur ; even these last are in an unfinished state, so much 
time having been wasted, in consequence of the opposition of the 
proprietors of water privileges, and from the delays of the law. 
It is calculated  that  these causes will only affect the completion of 
the  supply from the sources of the  Dhuis  and  the  Marne for about 
six months longer, and that then, at the period of the greatest 
want of water, the following supplies, in addition to those now at  
command, will  be available :- 
Gallons. 
From  the  aqueduct of the  Dhuis . . per day 5,538,720 
From  the  machines of St. Maur . 
1 9, 4,465,600 
9 ,  9 ,  Trilbardou . ,, 4,465,600 
Total . 14,469,920 
The water  expected  to  be  brought by the  aqueduct of the 
Vanne is not to be counted upon for the supply of the town for 
some time  to come ; and  the  further  contributions from the sprinp 
of the Dhuis and the Surmellin, and from the Marne, must be 
considered to be eventual. I t  is,  however,  proposed to abandon 
the use of the springs on the north side of Faris, as soon as the 
waters of the Dhuis and the Marne can be substituted for them. 
And, from the  tenour of the  reports  presented  to  the Conseil 
Municipale, it would seem that the authorities do not approve of 
the system of raising  water by machinery from the Seine, as is now 
done to a great extent. It may, therefore, be supposed that the 
portion thus  furnished will cease as soon as possible; and that  the 
quantity of water that  the city will have to dispose of, in  the  course 
of next summer, will only be about 47 million gallons, for the 
supply of a population of l,Ci67,S41 souls. It is calculated that 
in future, and when all the works are executed. The following 
quantities may  be distributed,  estimating  the  amounts  derived 
from the various sources at  their  highest values, or somewhat  more 
than has been previously stated :- 
From  the present sources . . . . . . . 40,636,960 
The aqueduct of the Dhuis and the Surmellin . 8,931,200 
The)’nlills of St. Maur of Trilbardou and of 
Les  Isles MBldouses . . . . . . . 20,793,600 
The Artesian wells . . . , . . . . . 6,698,400 
7 9  Vanne . . . . . . . 22,398,000 
Total . . . 105,388,160 
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This would constitute an ample supply for the wants of a much 
larger population ; but it must be borne in mind that the waters 
of the  Canal  de l’Ourc would still  constitute more than one half that 
quantity ; and as this canal serves also for navigation, i t  is exposed 
to the various sources of impurities always attending such a use. 
Its waters, together with those pumped from the Seine, are 
intended for street washing, and for the monumental fountains; in 
fact, there  are to be two sets of pipes, one to supply spring water 
from the Dhuis, the  Marne,  and  the  Vanne ; the other, the waters 
of the Ourc, and  the Seine, for the purposes of the municipality. 
A t  the present time t,he number of pumps used by the city of 
Paris for raising  water from the Seine, is seven ; three  are  situated 
above Paris on the course of the  river, a.t the port h l’Anglais, the 
quai d’austerlitz,  and les  Maisons  Alport ; and  the other  four are 
at Chaillat, Auteuil, Neuilly, and  St. Ouen. These  are  set in 
motion by twenty-two steam engines, having a collective force of 
1,000 HP. ; but it  has been decided that ten of the engines shall 
be sold as soon as  the waters of the Dhuis can be distributed. Of 
the remaining twelve, the Chaill8t engines, which are upon the 
Cornish plan, with plunger pumps, are of 360 HI’., and those of 
the quai d’Austerlitz, upon the double cylinder principle, intro- 
duced by Mr. Simpson (Past  -President,  Inst. C.E.), are of 
240 HP. 
The  water taken from the Seine undergoes no filtration where 
drawn from the river, and retains all the impurities contracted 
during either the seasons of flood, or of drought. An inconsider- 
able  quantity is, however, filtered at the ‘ fontaines marchandes ’ 
in the interior of the town, whence the ‘ porteurs d‘eau ’ derive 
their supplies, and the revenue from this source is an important 
item in the receipts of the waterworks ; in the course of last year 
it was equal CO about one seventh of the total amount of the sum 
received for the  sale of water. 
I n  addition to  the above works, there  are  the aqueduct of 
A r c e d ,  13,235 yards in length; the Canal de I’Ourc, 206,788 
yards long, which derives its waters from the River Marne, and 
arrives in Paris a t  the Bassin de la Villette, on the right bank 
of the Seine ; the aqueduct de ceinture,’ and the aqueduct de 
St.  Laurent, of the  united lengths of 4,730 yards. 
The number of reservoirs at present in use is fourt,een ; of 
which four are for the waters of the Ourc, situated respectively 
at G G  feet, and a t  86 feet, above the level of the Seine ; nine are 
for the stowage of the Seine waters, at  various heights, ranging be- 
tween 151 feet, and 356 feet, above the same datum ; and one is for 
receiving the waters of the aqueduct of Arced .   I t  is proposed to 
abandon the last-named reservoir, and those that now serve for 
the Seine water, on the completion of the new works; but, in 
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the mean time, the city has completed the const,ruction of the 
reservoirs at Menilmontant, and at  the  telegraph of Belleville. 
These  are, as has been before said, intended to receive the water 
of the Dhuis, and of the Marne ; and are calculated to hold, 
together, in the two stories of arches, about 23,500,000 gallons. 
The cnbical  contents of the existing  reservoirs are about  equal to 
22,823,000 gallons, a capacity insufficient to regulate the supply, 
especially when the deficient nature of the machinery used for the 
distribution of the water is taken into account. I t  is to be ob- 
served that this calculation of the quantity capable of being con- 
tained in the reservoirs of the town, does not include that of the 
Basin de  la Villette, at the  extremity of the  Canal  de l’Ourc. 
The principle upon which the reservoirs of Passy, and of Menil- 
montant, are coustructed merits further notice. That of Passy is 
intended  to receive the waters pumped from the Seine at  Chaillot, 
and those furnished by the hrt.esian well of Passy, when disposable ; 
it is composed of three compartments, two of which are covered by 
a second range of arches, the third, intended  as a reserve in case 
of fire, being  deeper  than the rest, and only of one story ; the two 
upper ranges of arches, also, are made to hold a supply of water, 
one of them  being covered and  the  other not. The united capacity 
of these various compartments is 9,227,097 gallons, and  their 
levels above the Seine are repectively arranged a t  150 feet, and 
163 feet, above zero of the scale of the bridge of la Tournelle. 
The capacity of the  separate reservoirs is, for those nearest to the 
ground, respectively 2,238,800 and 2,344,984 gallons; these are 
covered with reservoirs of the capacity of 1,282,792 and 1,495,739 
gallons;  and  the uncovered side portions of the reservoir are 
devoted to t.he remaining 870,792 gallons. These buildings are 
formed on ‘ the tuf du calcaire lacustre,’ which afforded a hard, 
resisting foundation, and did not require any particular precau- 
tions to prevent the subsidence of the piers, or to secure  the water- 
tightness, or the impermeability of the bottom. The  external 
walls have been in consequence carried down to  the  depth of 
8 feet 4 inches, and have a width of 8 feet 8 inches, all round. 
The floors are of masonry, 1 foot thick, in meulihre and cerneut, 
covered with a rendering coat of 1% inch of the same cement 
worked to a fine face. This is covered with a range of cylindrical 
vaults of 10 feet opening, springing from pillars 2 feet 8 inches 
square upon the top, gradually enlarging to 5 feet at the bottom. 
It is calculated that in no case does the weight brought upon 
a squa.re inch of this masonry exceed 152 lbs. The thickness of 
the arch forming the roof of the first tier, and the floor of the 
second division is about 1 foot 2 inches on the crown ; that of the 
roof  of the upper division is only 4; inches, executed in  two courses 
of tiles bedded in cement, and ‘rendered’ with a cciating of that 
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material, and covered with concrete.' But all the skill and 
attention of the French Engineers have been employed in vain, 
in the attempt to prevent the action of the atmosphere upon the 
masonry ; and there are serious grounds for uneasiness, owing to 
the contraction and expansion produEed by that cause. I t  may be, 
that  the perfection of the setting of the cement upon the masonry, 
has something to  do with this efTect ; it cannot yield like  an elastic 
substance, such as mortar of the proper  quality of hydraulic lime. 
T h e  reservoirs of Menilmontant are considerably larger than 
those of Passy, and, being  founded upon the upper members of the 
Paris Basin, special precautions were required to insure that the 
ground should  not yield under  the combined pressure of the 
masonry, and the 2 9 i  million gallons of water intended to be 
stored. The marls covering the gypsum, of which the mountain. 
of Menilmontant is composed, were not considered to be able to 
withstand that weight. The foundations of' the piers were there- 
fore  carried lower down, and thence built in a description of rough 
rubble of meulikre set in hydraulic lime. The  bottom floor of the 
reservoir is arched over these piers, and the upper tier of arches 
rests upon this floor. There  are two tiers, one to receive the 
waters ~ of the Marne, and  the  other  the waters brought in 
by the aqueduct of the  Dhuis ; both of these reserves are covered 
with groined brick arches, springing from square piers. The 
reservoir of the telegraph, at  Belleville, is constructed in precisely 
the same manner; except that it is entirely above the ground, 
whilst the Nenilmontant reservoirs are sunk in the hill side. The 
Engineers adopted a simple, but effectual, mode of protecting the 
marls, which are hard when originally cut, but which yield under 
the influence of the weather. I t  consisted in ' rendering'  the 
surface of the excavation with a coating of plaster of Paris, of 
about 18 inch or 2 inches in thickness. This was found  quite 
sufficient to prevent disintegration, under the effects of rain, or 
frost. The height provided, as a variable head on the mains, was, 
in  the Menilmontant reservoirs, above I 5  feet, on the  averagc ; it 
was less in the upper reservoirs of Belleville, and greater in the 
lower reservoir of the waters of theMarne.  The  engine for raising 
the waters from the  reservoir at Menilmontant  to those at Belleville 
and &Iontmartre, is being prepared and will shortly be fixed. I t  
is on the double  cylinder, fly-wheel principle,  similar to  that  at the 
Port   l 'hglais.  
T o  secure the effectual distribution of the water, the city has a t  
present 1,051,859 yards of pipes laid in the various streets and 
places, their dimensions ranging from 3 feet 8 inches, down to 
for the months of July and  August, 1859. 
Full details of this work may be fount1 in the '' Annales des Pouts ct ChaussCes," 
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the service mains of 3 inches. These supply the ' fontaines 
publiques,' where the  inhabitants  are allowed to draw  ater 
gratuitonsly, and where the discharge is either continuous, or inter- 
mittent, and regulated by a species of spring button, held back 
while the water is flowing. I n  old Paris there were 46 fountains, 
where both the water-carriers and the public were allowed to draw 
water ; 39 were of the  kind  just described for the use of the public, 
and from which the water-carriers were expressly forbidden  to take 
their supply ; and in the course of last year the authorities  had placed 
100 of these ' fontaines k rbpoussoir; in  the new districts of Pari's. 
The gutters are washed out twice a day, a system which con- 
sumes a large  quantity of water, but which is necessary, from their 
being  the receptacle  for what, in  London, is disposed of in the dust 
bins. It is effected by 1,041 bornes fontaines, water-posts, whence 
the public may also draw for two hours in the course of the day, and 
by 2,144 ' bouches sous trottoirs,' or plugs which discharge a little 
above the level of the foot pavement. This service is complete in 
the ancient  districts of Paris, but it is still defective in the new parts 
recently annexed to it. In addition to these, there are 741 stand 
pipes, from which the  watering  carts  are filled ; 70 for the service 
of t.he cabs and public conveyances, 118 other supplies, and 
31 establishments where filtered water is sold, to be retailed at the 
rate of 5 centimes per pail, the vendors paying at  the  rate of 2 cen- 
times. The  quantity of filtered water, however, rarely exceeds 
450,000 gallons a day. The monumental fountains, which add so 
much to the beauty of Paris, are about 54 in number ; but the 
service of these is now very incomplete. At present the Rois de 
Boulogne consumes about 4,460,000 gallons of water  per  day ; the 
Bois de Vincennes about 160,000 gallons; and the Parc R h -  
ceaux and the squares a variable quantity, that may be taken at 
2,500,000 gallons per day. The t,endency of the recent improve- 
ments of Paris,  it may be added, is greatly  to increase the 
quantities that  are required  for ornamental purposes, as new 
boulevards and  parks  are  being formed in  all directions. 
The total quantity of water per  day thus necessary to distribute 
in Paris, almost the whole of which  would be supplied to the 
inhabitants gratuitously, is, therefore, as follows, calculating the 
quantities delivered by the ' fontaines h repoussoirs ' and by the 
bornes fontaines,' or the ' bouches sous trottoirs,' a t  about 4,600 
gallons per day each :- 
Gallons. 
Bois de Boulogne, per  day . . 4,500,000 
Bois de Vincennes ,, . 3,250,000 
Squares and parks ,, . 2,300,000 
Monumental fonntains ,, . 22,328,000 
The other fountains, the stand-posts, &c. . 19,099,000 
Total, per day . 51,477,000 
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T o  this  must be added 2,500,000  gallons supplied per 
day  to  the Government offices, and to t,hc offices of the town and 
department, &C.‘ I n  other words, the city of Paris undert,akes to 
deliver gratuitously the total quantity of 54,000,000 gallons per 
r h e  execution of the works required for the distribution of the 
water to  the private consumer has been undertaken by a company, 
6‘ La Cornpagnie Ge‘ndrale des Eaux,” which accounts to t,he city 
fqr the sums due to it on account of the said works, and for the 
water rates. This species of partnership was approved by the 
Emperor  in a decree bearing  date, October 2nd,  1860,  and 
limitiug the duration of the company to fifty years ; after the 
expiration of which term the city would enter upon possession of 
all the plant, buildings, and real  property of the company. In  
pursuance of this agreement  he company will receive all  the 
water the town has to dispose of, and will supply it to private 
houses and factories, delivered a t  such heights as the pipes can 
command, a t  prices which have been settled, and which are 
specified in  an oficial copy  of the contract. It consents to 
account to  the town for all  the sums collected for the execution of 
the works, and for the  rating,  taking upon itself the risk of not  being 
repaid by the consumers ; and it retains, in compensation, the 
profit arising from the execution of the works, at  a fixed schedule 
of prices, and at a sum that was a t  first agreed upon as a just 
remuneration for the trouble and risk. Thus, the company under- 
took the management, and  the collection of the revenue, connected 
with the distribution of water in the old part of the town. This 
produced  annually the sum of  1,850,OOO francs, and the sub- 
scriptions from the suburbs were 1,750,000 francs. It was 
calculated that out of the above sums the company was entitled 
to the  amount of 1,160,000 francs, as net profit. and to 
350,000 francs, the profits on the works, so that  the city of Paris 
receives the difference between the sums of 1,510,000 francs, and 
3,600,000  francs;  and  it  shares  the profit that  he company 
makes beyond that amount, in the proportion of 75 per cent. to 
the town, and  25  per cent. to  the company. 
On  the 31st December, 1SG3, the account for the water disposed 
of by subscription to the house proprietors, or the conductors of 
industrial establishments was as follows :-The quantity supplied 
from the canal de 1’Ourc was estin~ated to be G,625,408 gallons 
per day;  that from the Seine, or other sources, such as  thc 
dap 
bureau de 1’ avsistancc publiyue, cornl~rehending the Iiospitrtls, workhouses, and 
1 These compriso the prcfecturc of the Seine, and tile city of Paris ; and tlie 
prisons. 
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well of Grenelle, the aqueduct of Arcueil, &C., was estimated at  
4,635,516 gallons also per day. But the town, in fact, delivered 
much more than these nominal quantities, as the waters of the 
canal de l’Ourc  were dealt, Hit11 011 the constant-supply  system, 
and without any kind of check  upon the consumption. Indeed, 
M. Belgand estimated that the quantity of water thus delivered 
was nearer  17,000,000 of gallons. The actual  receipts  for the 
private  supply by the  ‘Compagnie Ge‘ne‘rale,’ to  the  31st  De- 
cember, 1864, are 3,822,760 francs ; this sum was received from 
23,074 subscribers, and it was calculated that these would  increase 
in about the proportion of 2,000 in the course of twelve months. 
T h i s  is but. a small number,when compared with the houses in 
Paris, which may be estimated a t  considerably more  than 50,000 ; 
and it may be citcd as  a proof-were such wanting-of the had 
effects t11a.t the gratuitous system must always produce upon the 
daily life of the citizens. Is it to be expected that the house pro- 
prietors would incur the expense of laying on the water to t,l~eir 
t,enements, when the occupiers can  obtain an unlimited  supply 
from the street fountains for the mere trouble of seeking i t?  ‘IJle 
intervention of the company  is,  however, found  to be advan- 
tageous to the interests of the town ; because the latter has, in 
this manner, secured the services of a body of men who have a 
direct  interest  in  every subscription registered. 
The  city has also ceded the filtering fountains In the various 
parts of the town. The  conlpan therefore receives the payment 
from the water-carriers, who, in t, { eir turn,  charge  the house  pro- 
prietors and  lodgers for the supply thus  brought  to  their doors. At. 
the present (lay the price  charged  to the carriers  is at  the  rate of 
about 9d. f(Jr 230 gallons, and the ret,ail  price is 4s. for that 
quantity. I t  was considered that the increase in the price consti- 
tuted a more serious grievance, as  the poorer classes are in Paris 
the  largest consumers of the filtered  waters of the Seine ; and  this was 
one of the principal reasons brought forward to justify the great 
outlay  undertaken for leading to Paris  the  spring water from 
the  Dhuis  and  the  Vauue. U p  to December  31st, 1863, the 
receipts from the ‘ fontaines marchandes ’ were 668,181 francs 
which, added to the sum received  from the subscriptions,  3,822,760 
francs, made a gross total of 4,490,941 francs;  thus showing 
that the city imposes upon itself a heavy burthen to gain what 
is, after all, a very deficient supply. Owing to the feeble pres- 
sure upon the mains, and to the prevalent habit of letting out 
the  tenements in flats, so that  the house proprietors  have no possible 
contrvl over the water, it is seldom that  the service is delivered at  
a greater  height  than  the first, floor---thus tlle gardens  and stables 
car: command a supply which is unattainable by dwellers in the 
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attics. No doubt  it is to this  fact  that much of the unhealthiness, 
and  the  high  rate of mortality in  Paris  are to be  attributed. 
Moderate as are the salaries allowed by the French adminis- 
tration,  the sum paid to the assistants of the engineering service, 
appears as a considerable  item in the municipal budget.' That sum 
was for the  year  1864, $82,400-divided as follows :- 
S. S. d. 
Salaries specially devoted to the service of the waters . 10,600 0 0 
Maintenance of the hydraulic establishments . . . .  22,600 0 0 
Coal, maintenance of large engines, oil, tallow, and heavy 
repam . . . . . . . . . . . . . .  35,200 0 0 
Paid to the Compagnie G6ndrale des Ea=, as  their  charge 
for . frais de r6gie' . . . . . . . . . . .  14,000 0 0 
It is to  be observed, however, that  the town authorities generally 
effect a saving of atlout &4,0OO per annum in the amount put 
down for coals. 
Upon a careful review of all the conditions of the Paris water 
supply, it  seems to  the  Author,  that  it must be lookcd upon as a 
commercial failure ; for the town, while paying  2,060,000 francs for 
salaries and repairs,  derives only 4,750,000  francs from every 
source of revenue, including the interest and sinkirlg funds. A 
more generous view of the question has, however, been adopted by 
t,he authorities of that city, and it may fairly admit of doubt 
whether t,he system can be deemed entirely unsuccessful, if con- 
sidered as a means of meeting the  wants of those who are too poor 
to pay the rates that would be required for conducting the water 
to their doors. Yet, it  must be admitted,  that  the principle is 
essentially faulty, inasmuch as  the scheme entails upon the city a 
heavy expense, which no one has a -direct interest in checking, 
because it is defrayed out of the town dues, instead of being 
made a separate  charge upon the funds of the city, which  would be, 
sooner or later, obliged to  present  something like a  balance ; and  it 
must also be confessed that  the  great promises made in the  years 
1858, 1859, and 1860, have hitherto been but partially realized. 
But  apart from the false principle on which the Paris waterworks 
are  arranged,  and from the disappointment,, and consequent delay 
__ 
Eaux,  there  are in the service of the city, an Engineer-in-Chief with six clerks, and 
1 In addition to the numerous staff employed by the Compagnie G6n6rale des 
frequently more ; an ordinary Engineer who, under the Engineer-in-chief, is 
charged  with  the inspection and  maintenance of the machinery, with eleven men : 
reserved for the arrondissements. There  are also one hundred and five  men  whose 
and  an Inspector, who  hns under his orders twenty-eight men, twenty of  whom are 
duty  it is to  attend to the monumental fountains, and  street supplies ; exclusive of 
fourteen men  who superintend the maintenance of the basins and reservoirs. The 
new pipes that  are to be laid come under  the superintendance of the eleven ordi- 
nary Engineers employed in  the paving service, who, in  this case, act  under  the 
orders of the Engineer-in-chief.-G. R. B. 
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that has attended  their  execution, the  details of the  plan are 
characterized by a singular  amount of skill, and  unity of purpose, 
and do the greatest honour to M. Belgrand. After the labour of 
nearly fifteen years, a t  length his resolution, patience, and perse- 
verance have been rewarded, by the adoption of the measures he 
has so energetically advocated, and which he has succeeded i n  
bringing  to a practical  result. 
[Mr. G.  W. HEMANS 
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